In this Data in Brief paper, a central composite experimental design was planned to collect the surface roughness of an end milling operation of AISI 1045 steel. The surface roughness values are supposed to suffer some kind of variation due to the action of several factors. The main objective here was to present a multivariate experimental design and data collection including control factors, noise factors, and two correlated responses, capable of achieving a reduced surface roughness with minimal variance. Lopes et al. (2016) [1], for example, explores the influence of noise factors on the process performance.
Type of data
All the milling experiments were carried out in a FADAL vertical machining center, model VMC 15, with a maximum spindle rotation of 7500 RPM and 15 kW of power in the main motor. The tool overhang was 60 mm. The cutting fluid used in the experiments was synthetic oil Quimatic MEII. The tool used was a positive end mill, code R390-025A25-11M with a 25 mm diameter, an entering angle of χ r ¼90°, and a medium step with 3 inserts.
Three rectangular inserts were used with edge lengths of 11 mm each, code R390-11T308M-PM GC 1025 (Sandvik-Coromant, 2010). The tool material used was cemented carbide ISO P10 coated with TiCN and TiN via the PVD process. The coating hardness was approximately 3000 HV3 and the substrate hardness 1650 HV3, with a grain size smaller than 1 μm. The work piece material was AISI 1045 steel with a hardness of approximately 180 HB. The work piece dimensions were rectangular blocks with square sections of 100 Â 100 mm and lengths of 300 mm.
Data format Row Experimental factors
See Tables 2 and 3 Experimental features
Central composite Design of Experiment

Data source location
Federal University at Itajubá, Laboratory of Mechanics
Data accessibility
Data is with this article (See Table 1 )
Value of the data
This unique multivariate experimental design and data collection considers 7 factors that potentially influence the end milling operation of AISI 1045 steel.
This is a time consuming experimental design with 82 runs. The two surface roughness metrics were measured three times at each of three positions on the work piece, computed after determining the mean of the nine measurements.
Several optimization techniques could be used to determine the better factor´s levels in this multivariate process.
Data
The following table presents the central composite experimental design considering 4 control parameters, 3 noise variables and 2 correlated responses. For future research the PC Score was also calculated and incorporated to the table. Table 1 shows the central composite experimental design (CCD) combining control factors and noise variables as suggested by [2] . The variables (x 1 , x 2 , x 3 , x 4 , z 1 , z 2 and z 3 ) with 10 center points were created. The levels for control and noise factors are described in Tables 2 and 3 , respectively.
Experimental design, materials and methods
The different noise conditions express, in some sense, the possible variation that can occur during the end milling operation, such as the tool flank wear (z 1 ), the variations in cutting fluid concentration (z 2 ), and the variation of cutting fluid flow rate (z 3 ). The surface roughness values are expected to suffer some kind of variation due to the action of the combined noise factors. Measurements of the tool flank wear (VB max ) (z 1 ) were captured with an optical microscope (magnification 45 Â ) with images acquired by a coupled digital camera. The criteria adopted as the end of tool life was a flank wear of approximately VB max ¼0.30 mm. The responses measured in the end milling process were R a (the arithmetic average surface roughness) and R t (the maximum roughness height-distance from highest peak to lowest valley). These QCs were assessed using a Mitutoyo portable roughness meter, model Surftest SJ 201, with a cut-off length of 0.25 mm. This procedure resulted in 82 experiments, described in Table 3 . The two surface roughness metrics were measured three times at each of three positions on the work piece, computed after determining the mean of the nine measurements.
